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B i» h S£. Q^°J D1I2EI OI^OiB Oil 2 El A J U E , ?4E Eh*] (HI CHEEil^l 5l^ ^ 

EhPJDll I> h S£ £7h Et^H3, EHI2EI 3JE E^Q^ w± Eh°J2J IQ^SCHlAi DH^^il 

^EH ^ UH TIEIH. £71 tg2\ ^EI^PJ LfDIEi LHs^ Ah7|^ £EHCHI ^JoH M ^gEIDI, £71 OiEEil£ 51 
*JtLM^, L1IGIE1 LHsOl B^ ^£|CHOt tl^ t[L[ 0!£HJ Oil EE! 'J^J £JE EhPJlHI JL^ 

2^01 £^£101, £71 £7f si SOil °JtHA|^ 2 E 4S Qj|EEI 2(1)2] [II 01 El LHgCHi £gm= iis7h 
2 m ^ S^EIE^ ^-g^.. £ E -^ ,: -^Ai^ Effi *f7| 7i'^ &7l(MRAM)CHI St!" 210IQ. 

OHM^ * J EH£ fe^l !^°] A>7| 7|^ S*l(MRAMs)(HIAi UIOlEi gSc, SIE Bh2J 31h £!!^ Eh£J 

SU Hl^gCHI HHxIS A[7| Di|2E| SIB] DH*il#LHCHI A>7|5h t d EH^ Et, h £iCH Si (HIS El 

B^ £|oHA-i = , Eh°> E= ?JE Ef2i(HI (^7lCHIAi^ *^£ SJE Et°l Oil) B^ 2^01 

g = tlH, 291 ?4E EI-2J E = Zt2im mUM= tHISEl ^EHM KH^-go^ WIEEI SHIOie 
^011 ^] oH 2!^' ^ ; Si7F ^ ^-JE Eh° g^7l 51 S Eh^ £^7| 5ISCHI ^JoHAi g7f^CK 

01 LH§(T E^ ■ G ■ ; CHI tHISEI SHIOie^LHlHIAiEJ ^CH^°I nQ\= M'^^E^ 

^ 2o:^chi ^^ra , oi^i^ bim^ ^oiq. ihisei soi wisei ^chi lh^h 

^3 g^Cside P ath)M ^S3hH, £^ M^l DtlHEl SEIOIS^ ^I0|2J S2^i OIDI ?-JE EF^ 

^ ^ c 1007HBJ R^mM 371°^ ef^\|g g£g ^ 7145 SKI0ie^7h^^£ID1 . OlEh ^ 
4 f 7| 71^ ^III0i£!^7Mf7|£J §71- flSEHI ^J^H ^£l = , E^l S^H ^OiAl^ 'd±(^ 

7jch x^i^^^ jji^g oigjQj 2 5h LH^CHIAI, ^lOlirl LH^CHIA-f 7}J\ J\ C A &t:I°J WISE! 

^ sE LH ^ CHI A1 E D1IEEI ^BJ ^CH ^EI0IS^2J «^0| LhEffD- 3 SHK ^EH^°i SSIO|Q^ 

£^ ihieei misEi ^ehm ^ssh7i ^itj- ^^sm ^z^tm <&?\\ ^d. 

zrm°J [HI 2 El *J2j WISE! LHsl igo^ AIhU^I 5XI& Exl^ 5h7|£f^"Eh [HI 2 El ^ 
E E^°i ^ ni^r Ef°J^J 3,^ Oil £JtHA1 ^ WI2EI ^CHI °J7^^£^ HEIJ1 Oil 2 El i^J 

ii'sl 5?7^E^ 5.^ M^^'Q. ZI^ 711 SCHJI WIM 1CH §^g£g SAI 71'^ 

a. 3 Eh^CHI EHI2EI ^01 STIIH STCI' E^ '0')E^ AHg>1l 7!^£ICH XH^ 5.^ ^^£IL^, 
WtEEi ^EHl 4^ ^71 $\t[0\ l'A| 71^^ =g->j3:£l- ^71 AH££ =S-d^7h HIIHSLK 01 

S^CHI^ £9| ixll E|-^2J BillS ^Alu^ 301 S^t^l BSOi SQ. 

5XIS j* 3?^ ^^E^^Air tHIEEl ^ LH^CHI 7;h7l 7|E#0| A^EJEK 01 S^CHI^ §7^^ 

^71 715^^ 7^^^i 715^ AhOf^h 7,H^ £01^ ^ 2iQ ^71 7l5#CHIAi^ OIDI 

SiS SCH SEIOIS^^ «^7^ S= g^lSOl UE^U7I [IMS (HI, B SAilAIWiAl^ sEH SEIOI0^£J 
"SOI ^/iltWI BIJEIXI ar=D. Af71^ ^?|7F 7^^ei *f7i 7letS CHI2EI SI M^7I 
ZlMAi ?-JE Eh£J E^ Eh°'l 12^^ S^CHI ^^H AF7I^E^ ^ ^§1' ^ 

?JXK7I5 01 2° £>£i£J ^ «S ^' 3(HI [[fg ^CH ^HIOia^BJ ^ «§h ~[h^*J ^ 

HI 010^^ CHICHI S7^iQ. 01 LLH CilOlEi LHsSF §1?^ 1' ^ C J1= gS DHxHIgHJ AF7|5^ 
□ CH^ ^AltjDI, HI2^ **tm TM±[*! 7I5#S 32SQ. 7I5#0I A^7I^E^ Qi ^ tOI 
H SS 0H^I#OI w^EI^ 71 ^XIE AhS 7^3 FEK 

Al^JOfA! SXI& 5§ a 71^ S-xl^, WI2EI ^ gS2J B^ #^01 Ci ^ Al^ UISM 0t9IBh^ 
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Si J Of Of=-J?Maf± ?fiZ '* V 

■^m uehjxi s^a. wis ei ^ej s eh snioie^^j flisoii 7h*j uigeii xiEiir 

^ ^71 71^ SjII 20] Lh 

. = n\ = UHI 71s*! ^EJ Xh7| 71^ c'^KHI SJ^HAI s o S-K 

e ^g[H! CCf^h g7h£|^ dlZ tl^l it^KH, o k 7l trim 115011 S^oHAi^ 7i5 £££^Ei TflSEI 
5 7I5 d^f IHISEI ^(1)EJ Hi^r iJ^ir dlinsjLK 

= ^rsm - m?\ iksei s^chi t^s*' 715 m^s:^- i h sjioilh e^ ^lh shiois^ 

^§Ej S* f CHI Ej3H ^ 2:-S0l SMI SCK Z^E^, ^CH Su!0FJA-2J ^ £ 

t;0l £L2HEIXI ^E9A1 OilSEI i'Ej #^ 4= 2iQ. Olih ^ WIS El ill 

d2 SI 715^ 715 lis: Oil E^H HUH II ^LH I.HI M 7^ ^3i7^2ijE^ gfiSD. 

01 3^ dim sise dn^&w; 3*^1^ i^Z' n§ 5^h:hi e^u t^Ei=UL y7i 7i^7iej *j- y 

'iWl 7H* h 7l7r H^SCh 

e Hh&^ti- ^AlWMKvM £E EH ^ l EH^ 2*1 _E£lJllHI EJoH ^ 2XH E^H ^ 

Z^E1 201*1 = dS Sil ^ ?JE EH S=' 2'- EH0I SXIEI^ 

2 5:011 = 23 OilSEI 'J Oil Em ^ £ El = CK^Ej 71 £ ^tr?i\ SiSDz = 0[Eh 

"•IE 24 = df»*»m*L D7I3 ^' ->?|^ ^SOI IKS El 1SCHI OHSEIH ^^LHI [[}EKM^ 

^^EJ ^^CH| E^uH [HISEI ^2 Oil 5>^CH i^l' 4 °JE^ ^S^' 4 S-'^ffl, 01 5 

£ "'1 5 OilSEI ^ •= E il^fHl HH^I^'CK ^Pi 712 df^^^^l 7IE g^ri ^ 

chi e ei 7;n^ sj 2"!^ mgo\ o-;isei y ^e lh^chiai AiLftrni "seie5, ihieei ^ ij 

El ;>1EJ ^'^th &?\* ^ 7,\?\ T A mZW V* 01ISEI ^^J LK-EJ ^01^ W S^E^ Ml^t^ 

J, 4.^1 ^ S^ICHI I3^EJ ?ie 1! 715 ^.'±1 ^^o^ H ^SIHI ^SOI 1' 4 ?1S1 
01, g2f-^25 S.^ P^l OilSEI ^EJ mi^ Mssi- 715 £4EJ a|5:2J ^i^:^ 

-s' Cqual ity)0l HCH5 SXI&Q- 

bf^^^r^l^, OilSEI ^(M)Hh 7fs^ ^t; Xf7l^ s< iSl £>E^ 5^1 4'irH 

•M 715 OilSEI ^ ^E LH^Ofl tiH.tlSJ OilSEI M^Ai 4 SiD. HCHI [[}Ef 715 2:^:^1 

^ E^°'^ 715 5^71 il^2^ L 1 ^£l^ 2GI dh^tJD. a>S1^I 74^KQ ^?_^E^ w§ 
ItSW ^-^a 7I5 ^71 £i7f 5.^ #^1 71^ iTil- S CHI HH J.I EIE^- 2 E 4E|^ 2101 

^mEK 

a H^^tl 4'AJCniLHlA1 7I5 f ^'^ ^-JE Eh*!4m ^ Et_^ ^"^^ il' ^ Eh°i 4KHI 

E tJHJltl^l ^^EK ^, ^ E ^ii 01ISEI ^(DE- o>2^ ?JE EI^J ^ E^EiCHI HHJl^EK 0, S 
^LH!= d^^s^l 715 £:^EJ ?JE E(-°]0I dim il^Sf 4 ^Eh. 

e ir»E; dh^q*]- ^7f ^ A I mi CHI [!>Ef E.^ WIS El 'JCHI 715 ££7h TiilSEI^ 

LiL OilSEI ^ ?JE E^EJUt ^xi^hZl ^ -^71 715 fJE EH = dim ^1551 5 

f£5 S^E'EK ECHI [l}E^ ^7h ^ A| Ot; (HI A1 ^ ■ 01ISE] ^EJ £]E EKJCHI ^SEI= L 1 ^ 

cll^IiF BE am 01 715 ^^Ej EH 1 CHI XilgS 4 

OilSEI 3 s EEJ OilSEI d^^ui^l ^01 ^SeIQ: 7l5^ k CHI £JE EHO! JII^EII]. 4> f 7l 

4JE Eh°i£Ml ^1 1 ^71 XHSt . J^7I Eiy BHEICHe SJ 7.11 2 Ah7l J.Hs#OI SlgEIDl, 4!v| #1 -KH! 
^ OJE Ef°jHf I3Jf& EfEl'OI Ail^iiEK ^?)2f #^?SEJ -2^E^^ X1I 1 7^71 XH^# S: 1 

;il 2 Jh7l XHg#0il EJuH EJHEJ D^HJ Iil^Dl Eil ^ (Fermi level )CH1 Ai^J CHILiXl Eil^ e E 

(HI diaiti-Q. ^71 2^H^J 2^0i Jh^l 7rSES>M Ei^ HHElCHel Wmt= 27HEJ ^EJ 

iH^fspin channel )S ^ElElCfl, 01 IIH ^71 j.H^°J £:5! QE ^hLhEJ Xf^lsSQ Jh^l^lEl^ Q 

^ ^01^ E^'EJ XPI*2J XPl^l [[}EEf. CI 3^ ^^Ej xH^LHEJ Ei^ ^71 
^ii °|oH HH El CH EH °^2CHlAiEj CHI LH XI gEOII diai^P- □ §BJ ^71 m ^ F 0I 

E1 ^ ^SohCfl S^EI^, 1AKHI Ei ^ #EJ CHI U XI Eii^ ^E7^ 27HEJ ^5 ^| 

uH «^^iQK □ 12^ HHEICH1 luH IJJil 2^7h 

OilSEI E^ OH^ tt\^tm= J1I 1 E^'EJ XHt, ^l^t, Xil 2 Ef^EJ ^71 # °' IHjf 

^ n^im hh^EJ of^o^ G|=CH2 cq^#E^ ^E ^'E:D1 , 01 A1^ IHtHI 

= E[o\2\ ?-JE EfEJ AhOKHI HH jl&Q. Ml IlH ^! 2 EF^EJ A^I^CHI CH^ ^1 1 E^Ej X\?\m 
EJ Xh?|f|- ^EJ S^CHI E^HAi= ^71 ii E -^EJ ^i^OI w^'Q. fll 1 E^gJ X\?\B 

n J M 2 EfS ^7I#SJ XPIifEh »gi(anti-cer&ilel) §1 AHDI2J ^t^f?l XI^JKHI EJ^ dl^ 

= ^SEJ dh&^l^ ^All^l^ 5^^lHLM 7I^LiEh. 

E ^Se 1 E^CHi EAISI Q^EJ ^'Alffll^ ^E^IW r^7!CHIAi gS^'D. 

E 1CHI- OilSEI ^(1)1 Xf7i 71^ 3x1 EJ E^E7f EAIEICH SiQ. 7I^(2)^CHI^ ^'^ 

EH (4^01 ^ISEiDl, EH^CHI^ H ?!0ilAi tl 1 ^ EH (4)011 IWU -^^£2 HHJI& ?JE EHC<)0I 

.^Ig^D. %JE EH' ( 3 )2l*u± EH(4) AhOIBJ JUnSOil^ M 1 AI7I XHS#(5), HHEIO1#(E0 ^ 
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HI 2 t\j\ ine#f7i£g ^gsi cq^oi HH aI 5.1 Di , 01 2^#0I Oil e^l ^CDl §-£*JD. 2jm 7f 

2 7)^ t>S2£^ set 7i c -^7i £i^ai □eih oe ^2^3 7is#£^ai oi^&d. 

^IHI,'1^7I#(?)^ DH^Ie^ ^StU, 7f7l#(5)e #71 QH^ISmSD 7^;2£ □ 

oj E ^oj^.CHl^ ?ioj G | g^m, ^ E^-4)§ ^OiE 7K#E^ 2XISJD. 01 3^ #71 

EEI ^1 #^71 ^icHAi^. ga DH^|#(7.2] 7171 #EHM Si^l £|*H 7IS#i5)Sj 7p:^ 
^0! sjSyCHS ^ £JD. 

4^1 M 1 ^ 711 2 JO J.H£#(5 7) CHI ^oH 2?H^ 2^ ME.U\ 

amT.M^ nun B.m ^slhi aiai^x #71 s^- 2^ *^e^= sie e^;3;q^ s^eizi pg 

tHKo^- /iia g^iQf. 2 = Q| x^f ?hS£g^ Ely bHE|CHfi(6)# SZhofc d 

2?h5 JH^M'^EIEIDL Ot IIH #7! XH^^ 7^7I#SD A^7I^£:£ OH ^ 

**ni*f E>£i°l 7}7|#<5 Ez: 7)2J 7h7l£fi [OEQ. 01 3? ^ _S 7H y LHOij Ely 

ah| ±S ^t F l -loH HHEICH^J ^^gCHIA^ CHI Li Al ^EtHl HISl^Q. 01 7^71 ah ^ 

*fbl t ^ #21- z.^oH3l »§£I3, SAIEHI 01 ° C *J #2J OilLiAl al^ ^27^ 27H^ ^5! ^ 
# ^ImH »§&D. 3 g2h MEI0H1 ItH z = ^ 2U1I 2f?7h SSSD. 

£ 2- ^^£1^ ^EHS 7^71 71^ y J(l)^J ^7h £|AI 011*1 SCp^ 

D1. Shi '2^§ ± E ^ = 7.11 1 D£i^ JV\§iS), £3t^(9), 711 2 EK^ 7}71#(1Q) ^ 7,m 

eh^'.v^ ilthd^ ^± Efoi(4)]Ir 0! di- E^(4)WI 4^^^ ^«t«^^ E^(3) AHDKHI HH^ISJ 

OK 

E 3D1I EAI5.I DHE^i ^EH^I AK?I 7i c -^ §-t|S 7H^£! i:l^E^ ?4E Er'EJ (3) (M^H ) %1 ^ 
E^(4i(N7H iEU Zt^(hl UHxI^i NISEI ^ -:'■)# SCH^Oh. *Li^ Eh£J (4)^ 71^ 2^ ^ -! 1 3A M 

S^^O^ ffllSEl ^(1)1 #^^71 ^I^H f-JE Eh°J (3)(HI= SSOI ^ SiQ. Wli 1CH 

DilSEl S!(1B. 1C a 1 1D)Qil lEI^Ol &1IEE1 a(1A)0| #^EICH0t*O3. ?JE Ef 

U K ^^1' Oil 2 El 'J(1A)2J E^(4A;ir li^^ Af^ll £0^EI^ ZL^(is)^ Eh c J 

g^7| 5^n2)i:HI 2,'tHAi S^hEICH i: £^ ^m\2C)^ ?'t££.s. ™X\*}tt. 01 2^ 3^-2^ 

M?H^n2A;^. 2?rAl SS #EH ( ' T ^ '0 ):>11Ai£J 31IEEI 'J(1A)°J °'Ui0l&^ 7\{t R/R)S E. : oH o^U 

gSI 7h7ie S^(ls)l v;^ w^A|?'= OI^^OK 

g. 0^ QUE El 'J 1(1)01 S^B IHI2EI ^ : 1 A)Ji^| 0 |^^ ^ 3Si ^S*!Q= ^OlOh. C J 
^MLCiOl L 4 AI£|AI Si5l3 ^ulOI0^1 €uH 1^13, DM Oil 2 El ^^(D^J ^2 § 

^7l2j'q£:g ^^£1^ 71-^ 2 ill SulOl^iMvUHl 2^ t^-i^DCoh?! ^CHIA1 RS D1IEEI 

(M-iXN-1) M-l ' 

S^B V)CHI im.k\ t [hiEEi yWI UlnH ai^ n^ji^ 5h7l^ ^011 CO-Eh ^101E 

^IE1 itfej) B7!^I S^ilEa 7[Ssf^. ^-JE Efej^ k Oh°^ ^ r 1307H^J i^Sq Hi^Ol ^0««2 
D: 

AV 



M R 



HhS# ?l^ ^(1A)1 XH = S3BHS6^l ?|5H ^a*J- i^OI ±1^1 [[fB MZh CHM01 01 

?il S^FSfS, XI ^ AI^OI lOnsOIH, ^JE EI°iOI ^ 1007HOID1, 2^S& R-ltfrj , & R/R=20^ 

i V=50rnV^ UH »?\ [HlSEI ^ CHI AH ^ ^ 5r.J7^ ^-^101, 01^^ 4^1 T 4§1 A1^ 37IE k ^ 
7vtLKt|>li £?1|SID: 



R 



E^ ^^1 IHIHEI g(lA)2J £« ± Eh°"C4A)^ SAiCHI ^JtHAi g SA| ^^!x|# 1^ ^fi^l 

2^ di^ E^°i(4)2j SXICH1 ^HAi^, 7!^ ^1101^^^ L1I^?JH ^ 3CHI ED-Eh 3i1! 71^ SilIOIS^ 
% ^d£t\= iif^ ?H^7F geHsR v SID. 01 W ^ [FJ MCHl 7^^E£ 

yiait-Ch. 

E 4[Hi^, 274 ±*l*|(l4m loH ^£xl ^± Ef°](4)0l 2^13 71^ L1|E°jH£J 7H_^£] ilS 



E 



7^ 2AIEICH S10K E^i(4Ai^ 27! ^-^|t|(14A)^ 7H&EICH °'D. Ot Si 5lS ^ ! ^1 

I^^^EI ^£1^ ^1^ L1IM£i3(22 S 23)^ t^7l^ ^01 2SSD; L1I E. ?4 3 (22)^ ^E 

E^i(3AV29H^ £i7^ £Alij)°J M-1 tHI2EI 1 ^JElOieA^ ^1 5l^^ OI^OHAIH, 2^11 

1 --- - ■ — ■ — i t=i L1| E oj - ' — ' J ' — — 



L1li^3(23;t (H-l)-UHS LfEhLhDi , 01 2^ ^r^ L1|Eoj H (24)^ ^ M-1 IHI2E! ^ Sul01S^2J 
^1 ii^S OI^CH20h'27H£J £^7^ EAIH). E^» §^71 il^(!2)CHI CHtJ- S^(12C)g 7|^E 

^ 2A1&D. 3^71 DISCHI 2^(i V)^ £*il£ 3^-2^ esh A(i2A)°J SnlOISiCPJ, °' 5!" 
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A|7! E^ EAiE JilE E^AilEt ETHs tt^ WISE! §CH SulOI@E(ft)£J E^ECHI ^HME. ^ 
II aniOIS^r^ ^EHgE ^£101 E^ 1^ OilSE! g(1Aj2J WIS El EEHt ggo!7l £IE^ 

E^ #^1 IHlSEl gi(lA)E LiS El EEH1 Ig^E SF7IE E:^ ^ ?iQ. SJE EP2J ( 3A ; LHI 

-i^rvil SsSKQ, E^ WISE! y JflA)E SHICIEEM ^StK*. E ^E_t iJAI THl^U 

E. ^71 DUE El g(iA)# ^gS DilSEI ,EEH£ XHESZEHSc K3 . NISEI S'.;.A)2J *!iilO!0Et 7.1? 
^g^ ^CH! ^ORfE 0I32J ^ 2hSih HIE^E^ Li.QlEi EEH7f SiEQ. EEiU 01 £g 

e. ^wie ga^f ?hji ahiaii ?\m ^eicho^e e^ Egoi e^e^ s*«ei= e-^e 

^ E^liS LK^CHEQE BSS v^ECK A^E A^l 7IE#0I gS DHji!=£Q API^S^ Q 
^ ao| ^.ot A |^y;E£ NISEI ^01 0;^CHAIE £^CHiE gEE AH si E 71^ S^Ci C JZ 
□I. E 013 = 01 S^WE An 7IE#HJ A^|^ «^0! 2EEI7] ILH^OID. 

E BiHIE. (HIE El i HE(11) 5-' 7IE ^71 5ISM8) il^CHI ^7fE "IE £E(17),_^ ^7! 71 
E E^7I £IS 118)2, {J± ^1 ^E El-E i^7l t\^.(\2)2^ Jj^m ME dliJ L 5;=_Ulin_ils.n6il_^ 



7>7l'7i^ V^joj ? H ^EI II^E^_EA|£ICH ?iQ. _7JE EE '! 17)^1 EEg J£ 3! Wl^Jg 



id.) 

i QiisEi 'Siln^J d^i^'^i'^AK^ 'Isinrig^tr Insr^E oh§# 7i§ ee 'rait Si 

1 101 ^1 EE^j 2§A|UE^ EE 7!E E^7I £ : ,g(18)ej ^11 OlEEU&j ^E EE 1 

W L1li?JBl DHS' AIUE^^ C"l^ CHS ^ ?,'Q. E^ ^§1 $loHAi= ?4E Ef*!<3A)l loH 
E^ w^l [HIEEI ^(lA iCHi ^ 2^(V:iQ| E^E'LK AilU^IE iis: L 1 £ ^ ^'E Eh£!(4A;.l ItH 
'^CHAIE ^E ES-E 5*?| 5|S(12)CHI °43ri i^E'LE E^>il ^012 y ^E ^±(Vs)^ 7IE E^^l ±\ 
£r.Q\2] ?IE ^i(Vri£H^)Pl HIE ±!S(-6)CHI EoHA1 S^EIW, i^l b', ID 5i^E ^PICHIM #g-d 
iiVnt^ 'E^^EIE. Vs ^ VrS^El ^OiAl^ zh^ M^p Ailg^IIf. ^! il^'U ?IS A^^, [HIEEJ 
yJ2J 2^1^ E' API^ i^tHI 2%t\= {I'E E^(Vs)^ jK'I t, d £H E|"H Ai Dil2E; ^(1)E ^ 

SOI UIE ElMne'.t OlsE^ ^^fAliHI Jil^iJ^^L DEI- Oil a El ^EHEJOl ^'alOIEE ^ 

g2J ^^ttn EE^E ^Ulllf. E^E^^ Ol^^o, g^fHI^ D1 | 5Ei ^oj ojuiQig^EJ 

Tit EL CH! E|^H O^IEIE ^§^J ^OH^^i s*fqi -§2iHI ILfEfAi E^ ^AtQi ?KhE ^101 ud ^4 E 1 ^l WIEE! 
Oil 2JtH\lE AdlEi^ Eh 

E 6 [HI A1 E E ^S2J ^ A: tell ^ - o T .f. iJulOlS^ ISC SAH^ fH! EE! y J 

^^(19)E^ ^^EEL ^?l ^ S^(19:iCHI E^^j E^ E'^(Vi)0i I^EI?1U EE 'IE El-E 1 1^ 
^UI0IEE(12A) ?. ! /EE ?IE E^E ilS(18)(HI ^H;0IEE(iaA; ( Of DHS£l?iU 

EE ?IE EE(17)CHI ^01*^ E^(Vq)OI ESiJE^'Aj. IHI^E^ ^^('v'rn)E DUSEl 110)^ 

E^i^ ^' ^i-^ ^-S^ &0HgE St f l ^^J ^Al^l EEK 01 ^!^H BH,^§^ie §HS ?\ 

E EE(17)M ^E ?IE g^^l ilS(18)?l- EE EAH^ EE ^ S^(19;l E^gohE 

'If ^Sl^Soh^l ?;rrHAiE ?|« El CHOI: E^Q. 01 LIU Ar7l ?\<% ^t|Ej ^ 

E 7§ ( 7IE EE^^[HIEEI ^ SE(1U LH^CHI HHtlE' 7IE^('R)Ci ^2EIE E « 
-J.mm SLflEEK E ^AIQIILHJAiE H^s^l E^ ^^1 tHIEEl ^('.A)i}i| ESE NISEI *jCHI £JtH 
t^SElE 7IE^(1R)2J E^Eh ^± Eh°!C4B)m #oH ^IE g^?l il^(18)CHI fllgsiQ. (IR)CHI 
E E^r DilSEI ^C1A)SU ^E ElE'iSAj^ l-tH E^ E^CViOl ESEEf. 01 E^'Vs S 

Vr)l HUT ^g^LI^E. E^ Di:2EI *!(1A) ^ ?I^^(1R)0I M'^E QilSEI gEHl . H 

CHISEI ^(1A)°J ^t\n E^f Al CHISEI ^EH^h E '^(Vm ■ CHI 4^ blE 5lS{16)^ E 

3:(Vm)7|- OOI EIE ^fll^h ^^^CK 

E 8CHI [D-^ B bii-^^ ^AIMICHlAi, QOI^ E^ WIS El *J(1A}2J 1^' $|E El-E 1 (3A) 

L k CHI HH 5:1 El XI ^E ?l^^(lRj°J ^JE EfE(3B)l SSH ?IE E^^l il^(l8)CHI SI5&Q. 01 

□ IHISEI ^(1E)E 7l^i!(lR)(HI ^OIQ. Q1ISEI ^EHM IS^I ^loHAE ?iE^(lR)0i °JE 

^E EfE^Ei)CHi ^' E^ DilSEI y ^(1A)£J ^-JE Eh°J(3A)CHI E^ E^(V)01 E^E'Q. 

E 9CHIE. ^^E^ ^IE E^(1Rji ?>E A^l ?l c -1 ^!EU ^H^^E ti^E^F SAIEICH 

3^LK ^ AIWICHIA1 Oil S El *!(1D, IB ^ 1R)^ ^ ^^l 1 MS El ^(1A)SJ OISOIQ. =g S# 
i>J ECfl^hAI ^E EE ^E El-E 1 S SJE EhE" (4 a 3)E IflliHE SAI E^|t|n4)l 
^AIE'D(14A LHAI KDE ^H^). ^JE EfE(3A;i ^ ^E E^(4BifHl= E^ E 1 ^(V)0I E^EEK E 
^ fq|' EHISEI ^(1A)E E^E E^ E^ltl(12B)M ^oH ^^E 1 ^E El-E E^^l ^l^(12)DfAi E 1 
E EfE(4Ail Ir^HAI ELHEID1, EE EIE' E^^l 5|g(12)^ ^QUiE ^E ils:(V£.)7h EdIE 
OK ?IE^(1R^ ?-JE E^EC3B) ^ "IE E^lx|ri8B)l g3H ?1E E^^l £1^(18)7^1 E.HEI 

CH 715 E"5:(Vr)S ^EI&LK b'lE '5|S( 16.. E 2^HE dH(Vr ^ v s )l =g-E'2(Vn)S 711^ *iEl£J" 
OK 

E^ s^l NISEI ^(1A)2J mi^ EhE«'4A)^CHI °JE IHISEI ^(IB)E 7IE E^7| SI£(18i5J S 
EE El-E 1 ^^^1 tl^(12)2J '^^1 fiiH ^^2EE 7f-^£g 2AIEI7I M^tH!, 7IE fii(1R)BJ 
L>,l CH^H ES^E^ ^SfXie ^ELK WSEI M(1D)e ?-JE EhE(3A) ^' E 1 E E^E (4B)yCHI A1 E^ 
E^tVR °^3££ It^EI^I tiH^CHI ^g-E^(Vrr:)(H! CHoH ES^E E EH t f At E ^EOK 

E iOCHlE, SAI ^?|ti(M)l WtH UsEE" E' E EfE (4) ^ f^E EhE(3)0l ^AIE EE 7!^ EE 
5l| ^H^ c ^E 5l^S7^ SAIEICH ^OK 7lg SEIOIEEdFiE (NE')-HH^ (EE CHI ~ EAI 2^HE S/-.I 
^J.) EEIE :?|£S SHIOIS^(ie)^ (M-2)-HHs(S9[HIE EAi 2/HE EAI^) gl tl^^A.i UEfEOK 
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010! tim SOI E^ E'^(V)^ ^3 2^ llJS DilSEI MflDi? ii'^OIt ESDI EIXl 

D. 715 §^l il^(18)2J £J<M S £!!E Bh£.< 5^71 £IS(12)°J loH 7^#E^ 



2AIE 1 DilSEI 1E0E U\t!?m^ cisOil E10I El 7T| S^D. 
2J 715 RE (IF:)*] Sul 010^^1°]- ^JEtiD^ 311 it 4= 2.D. 



#71 £|S£^E1, 715 £!£(Vri^ 71 



WISE! *J S.' 7 : 5 y J2J 27H^J ds:7h til H> "El ^ 7171 7l5#(5)°j #0^01 OI^LHXI^ EEH^ S Al Oil 
DH^!#(?;a 7^71 if ^01 ffe't* ^ QUE El *J*J (HIS El #EH7^ §1^ g^[HI~ 27H 

SOI ^EI^E^ 11 y-!~ T ,\ ^E Ut ^I|7^ Igg 4 £D= EgOi *!D. 

DOILH^ ^gAICHI^, QjiSEi 'J SVS5 7I5*]°I NISEI LHSOI ^g-E 1 2 ( "Vm)2J Ail 1 ^g ^CH ^g 
=J ^EHCHI E^^7| ^lorl (E7ICHI) EW DCIi'ElZ*, ^g-d^CVm)^ fi| 2 = §A|EHI (siirgE^) g^ 
*]D. WIS El #EH^ 3h7l 5Ef SOI aHSSD. 
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713 EAfEq -#€HM 2^: 



Wl s MCH S^£J d^(Vr)7f CHISEI LHgl lgoh7l ?I§H 0ISEI= t[U^\ DilSEI S 7i5^SJ EHI 
SEI #EH7f £^CHI l[}E^ * LHI ^ , #71 £!2(Vr)°] 71^ (HI HJtHAi ^ #71 7I5S^J gXI 

E' DilSEI #EHP HSIoKH #7i gSSJ 47^ £^ H^gOl UIJHM ^ItH Ol^CH^ 4= SiQ. WISEI ^^J 
5^#U[ 01^1 5H^ohS, ^XICH 7I5^^J DilSEI #EH^j IS SJ 715 ^2iVs)2j ^gO| 47^ S 
^ £^ ihgg #^i5HI ^ 4 °'Ea , 0131^ c."^^ ^EH^ e^HF #^*]-Q. 

DilSEI ^(1A) g." 7l5^(tR)°J g^7f St|§^ S^ftilE Xf7l 7I5#(5)2J EgE^ ggOl Ol^Oi^ 
4 ^Effl, 01 g^CHI^ ^g d^{Vf(,)7h Ah^ 2E 2CHI ^ ! *(HI 3^1 



#71^ ^5 «^EJ QOILH 1 ^ ^gAI gS DHiHI#(7)aQ X!7I^£S Q *f*J- 715^ (1R)°J Ah7l 
7I5#(5)^ >1IE- E^ 3^(lr)7F 7I5^(1R)°J dl^ EH2J(46)M IH^E^.^ 2£^iQ. 01 ULH J,V\ 

1^l#(7)^ A^7|5f ^Qil CHtH 4^0IH *L"^ 



01 ULH XE7I 

7I5#(5)2J ^7|5h 7I5^(1R)^ gS DHxHl = (7)°4 A^7|5f ^Qil CHtH 4^0IH 

Eh°J(4B)l Ef°i 3^(lr)CHI LH^H 4^0IQ, E^E^^ 7I5^(1R)BJ SEI0I@^ 71 



5^(IR)LHCm TtiSS g^£h DilSEI ^S(1)°J 27m SI 7I5^LHCHI 

5^1 ^10i DAI ^SEIDI, VmEJ 2^ 5^ DilSEI S(1A)°| LH^l 

^f>il sStiD . 01 g^CHI^ DHSHS2J »7im ^01 Eh°iOil CH^« StSohTll 2t= H 5^ 31E^ 
7Fg£i^I?, #71 XK7lff atfOI fl:^ EFE'Qil CH^H 4^E^ atSefe 21 E 4 °1£0L E 

iHIg DiiSEI E^EEHS^ ^l^rH A^7i 7!5e^J '2^ ^E'7h ?4E £hEJ CHi ^I^HAi 7#EI0iC^ 

01 £h ^ EJlQil ^^HA1^, DilSEI #EH^ ^g DilSEI SOI XH7| ABSK 71^1' ^E7f S.TiLK 
E^ ^ A! E 1 " ^JOief^ -^g^f #EH^ 1 ^E7h SQ, 

E IIDil^ 7IE^(1R)°| 21± E^E'(4B)1 Wr2m~ EFE 1 lr)7h ?H£hl S^ol ^ ^gE^ E 

AlEIOi EAi^J ^AltMKHlAi^ 715 £^71 e|S(18)7|- ^SEIU, 7I5S(1R)^J ^H^ ?-IE 

DEI (3)^ q-S ^^|fl(20)(HI 715 5^71 flS(18)£|- S^SD. 

E 12CHi^ = ^ S oj ^ m \j[ SAIEICH SiEh. EAIE' ^^WlOilAi^. DilSEI S g£(11) LH^CHI 
A1 DilSEI ^EIOI@Eej ^ ^3 711711 M#^7I ?l5HAi #01^ 7I5^(1H)SJ D4BJ ai^^^ 

SE^D. ^ DilSEI S(1A)CHI CHoH EH^E^ ^ l *i25K3 HHxIE' 7|5S(1H)CH!^ ^E 

Ef°j (4B ^ ! 4C)1 mUKi &± EhEl 2^ E?i7,i (21 )CHI EJ^H y\± Eh°j 3P(lr)7f SISEIffl, E EFsDil 



7I5S(1H)^ t^7| 7|5#(5)^l W\m g*^OI 5UE^ SD. #71 4' AIM (HI Ai 47HEJ 7|5S(...^ _ 
±1^ ¥4E Eh°](3Ba 3C)E^^Ei ^ E^|x|(20)M SSH 715 5^71 £|S(18)WI Xil5£!D. 01 LIU 
^15 5^71 tl^OS)-, 



J(lH)Ej 



^15 £}±wr)?\ m\E ^chsd. 



B ^SCHI EJtH , S^E^ 3*«E!^ gg E^ ^SCHi 0^7IEI^ gfi£] ^7I^CHI EJtrH AH AIE^ 
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01 UEmi| ^oqj / oilSEI iEJ SCH SElOie^y HIECHi 7!E*t 2§EF ^ElofAl! lhoieii t^eiit 
' E ^ ^71 7M 2711 MSV ^ Sin EISEK 

1. Ef^EJ MS El Ol^CHE.1 WIS El 'J iE(11), E Eh£!(3)tHI ^2E" CHEWIS £1 

27) [HIS El ^(1)^ SJE EF°!(3iHh E>E Eh£](4)£| E7r2CHIAi DH M^l ^ ^EHS HHxIEIH, 27| 1^1 
^EI^°J L1I01E1 LHg^ TOI3 2EHLHI ^tHA1 ;?SEID1, 

271 rHE&IKJ tl^tHI °J^HAi= LilOiEi LH§0| ^EICHOt Z\= tlU 0I2EJ Qj|SEI 

^(Piej sie e^(3)i:hi 2^»:v)0i £^Eia, 

iPI l^h ti^CHI SJuHAI^, DilSEI SJ(t)£J USOiEi LH^CHI 21^E iJ£7^ 2^ 5! S7hE|S 

^ 7^, C 4AII± E^ ^71 71^ §^|(MRAM)(HI 2J01A1, 

271 S7F £1^71- HIIH il£(16)l EtmEU, 

:-P| HIIH fl^Dii BJtKAI. 7IE EE^Ei HISE;^ 7IE d^(Vr)7l E^ S^l CH1SEI ^ (l)Ej *t| 
_E A'siVsVih HIIHEIH 511 13£S oh= 7r7l 7i^ 27l. 

2. HI ItKHI S.'.CHAi . 

VJE Eh°i(3) S- 1 ':UE EfE(4)l ^H^E^ S XI Sh S^AIIJ v ^E E?l 7| ( 14)7F HI ^ 511 ^2 

e^ ^ 2*1 . 

S^*> 3. HI m E^ HI :*KHI SlOUi, 

Ei^^.i EHISEI *!(#) S 7IE^0i ^CHE =tHIA1^ 7h2E^ 2AIEIE Sit ^§E^ thE 7^71 71 
C A 2*1. 

4. hi i* h e^ hi z%m\ °'Chai, 

27| dim £l^M6)7f dH(Vs) a' 7IE ^(Vr)^Ei 20i7|~ 7^ HI2^ 511 ^3 

E^ £^ XF7I 71^ 2*1 . 

3^ 5. HI 1^ E^ HI L*m;hi *!0U1, 

."•IE EEEJ 271^ 2 7.\7\™ m£OI WISE! 'J(1)(1)EJ 271^ SI ^713 * S CHI DH2EI^ 511 ^2 
E^ Ah^l 5*1. 

^^ti" 6. HI m E^ HI :*n:H! ^'CHAi, 

7IE EE(17i7r DilSEI ^ ^E(II) £I^CHI bH7|E|H, £J\ ?IE E^EJ 7^I T -^ ^^01 7^ 

l^E^ ^gl ^> 511 IS££ §^ TOI 27S. 

g-=?^ 7. HI 1t, h E^ HI E^'-HI ?JO\M, 

7IE R±(\7)7[ y\S g^EI ^1 S ( 18)Eh 2^'EI^ 511 iSE^ oF^ ^71 71^1 &x| . 

g^tJ" 8. HI m E^ HI CtKHI SiCH Ai, 

b^l WIS El ^ ^'E7f rHSU 2171^ S 7-^1^ m%m ^~ £^ WISE: 'js^ q^oj /^oj^ ^ 

C ^^(19)E^ Ail^Eia, ^2|EJ ^ S^CHI^ DH^EI^ ?\E d>2 E^ E^EJ E^?h ^El^ 51 

1 i3ES 7]^ 271. 

9. hi 1^ e^ hi :tn>ii ?±0\M, 

271 7IE WIS El ^ s EEJ Q1ISEI ^(1)(7IE^)^ ^£EI^ 511 iSE^ TOI 71^ 2 

10. HI 9%m °!.OiAi, 

7j|^(1R)Ej d^7f 1^ EKi! (4)1 S§H 7IE g^7l £|£(18)^ S^EI^ 511 ^2E^ Ah?i 

11. HI 2CHA1, 

WISE! ^ ^ESJ DilSEI ^^El^ 7IE E^OR)7^^ WIS El ^ (1 )(1 Aj'Ej 2Jg^ ?4E 

E^i(3) ^'/E^ Ehe.i(4)(HI UH7|EI^ 511 ^92^ AF7I 71^ 27l . 

12. HI SVCHAi, 

7IE y J(lR)^ ?-JE E^EJ (3)01 71 E ^71 il^(18)^ ^-El^ 511 f92S 51= AF7I 71^ 271. 

13. Hi 12^CHI S1CHA1 , 

E^ 1^1 [HIS El ^(lA)tHI E |T JoKtj bH7l^i E^EJ 7IEM0I H'^EI^ 511 ^SES 3^ 7^71 71^ 

27|. 

14. HI lC^CHI S1CHA1, 

7IE^10| 7IE §^71 ±\£()8)2\ S^EI^ 511 i§££ ofe Xf-71 7i^ 27! . 
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15. HI 13^ E^ Hi M^CHI ?v CH M . 

5^011= E.^ IHIEEI 'J "HI HISEI = 2^ ai ^ Hh D£T ai^OI HISU ^ ?i = 31 

^S££ t\= 7171 J\ C A g-xl. 

16. HI m E = HI c^tHI c .'.' CH M . 
bim ±1^(16)7^ £^71(lSAj£ - J Siia, 

^-)| gs^irni^ 7itH|(1SB)7f V^\Z , ^71 7dt k 7l£J t> EJ^ = *H g^7.(l6Aj£J 2^£l 

n as e.^^ s^&iffl . 

. = H ^§ 5^7|£J £jq 7i^7Tf 2^1^ 2.1 ^3£5 m= 7^71 7!^ ^t; . 
2^ 17. HI m E^ HI 2* ►CHI S.'.ChAi, 

:=>7| HUH £1^(16) £HHI = , y5?25E 715 £±(17)EJ E^ 7IS^(1R)°J £J£1 715 d^(Vr)CHI HI 
S*U?I ^ 715 S^7I tl^MS)7h S^EIH, QE ^£E£^ 5.^ UI2EI y J(1A)£] d^l 

^ EI-°](Vs)M Hl£t>^ 2!^'Eh£i 5^71 £|£(12)7h 2^E!^ 31 ^S^^ t[~ 71'^ §*l . 

*|^t> h 18. 7^71 Oil 2 El y JCHl *JCM. 

"I^C'V^LHI £12 E^(4)0I H : £EIH. ^71 £IE Eh*]£KHI = HI 1 7f7. HIS* (5), 7f7l Ei^ 
bHEICh#(6) SI 7! 2 7^71 HI£#(7)U| ^SEIDl, 

^71 #1£KHI = ?4E Eh°'H|- UnS 2!^ EF£j(4)0| HISEI^ 211 ^ 7f7l QIISBi 

19. HI 18*KHI ?JOU1, 

^71 HI 1 7^71 JH£#(5)0l HI 2 7UI 1£#(7)SQ X^7I^E^ □ 31 ^SE:^ 7171 LHI 

EEI *l. 

20. HI 13* h E = Hi 5VCHA1, 

HI 1 Eh^'SJ 7J7lt'8^ 7^71 7 ! 5# t ^StfH, HI 2 E^£J 7:171^(10)^ g£ UHfll^l SSohe 
31 iS£^ 3^ 7f7| [h;SEI *J . 

^-=?^ 21. 7^71 Di!2EI ^CHI °1LHA1.. 

Oil 2 El yjOl H! I E!-£°J 7K7|#':8 v i, Sl^#(9), HI 2 E^E^ t^7I#(10) S fc^t=^, HE|H 012^ 

-^e HH s ^ o^H^ ^^^1 2^#E^ OI^CHAIQI, ^71 55^#Ol A.i ^ E^rEI^ V}± EF^lf ^JE 
Eh°"(3) AI-OKH! 13£g 7^71 WISE! ^. 

22. HI 2\%m\ ?!Q\M, 

i h 7l HI 1 E^'SJ 7F7I#(8)GI HI 2 E^°J Af7i#(10)aLh Af7|^E^ Q ^ tfe 7^ 

71 M2E! 

23. HI 21^ E^ HI 2:^&il ?:.Q\Xi. 

HI 1 E^°J ^7I#(£:)^ 7^71 7I5^M ^SsUl, HI 2 Ef^j 7^7l#i1iJ)^ S3 OHflli! ^'S 
i9££ 7^71 Q1IEEI ^. 

24. Eh^2J Dll2Ei OI^CHS thlEEi ^ ^E(II), fLjE E^i(2)CHi CHEai^! £l 
^ q, (4)011 ^S^J S7^ il^l i^fDI, 

^1 [HI 2 El £JE E^(3)Hh i!!^ EF£j(4)2J il^gOllAi DH^^ ^EH^ yH^I£IH, y J7i ^£1 

£EI*!°! LH 01 El LHs^ 7f7l^ ^EHWI £JoHA1 ^SEIES , 

^71 CHEdi^J £|£(H| £J3HA1^. LilOIEI LHgOl a^EJCHOI: ^hLh OI^£J ^ E ^^ M2EI 

^.1)£J ?4E E|-£.f(3)Qil 2^(V)0| S2EIDI, 

^71 g7h sl^CHI SUtHA-i^, ^^^i Oil 2 El ^(1)£J CilOlEi LH^CHI ggt}^ dH7h Si S £7fEfE 
^ -^^^ °-t!A1l^ E^ 7^| 71^ g^|(MRAM)g ^ ^^^F7I ^1^ ^SCHI CH Ai , 

715 K^^^EI Hl££|£ 715 rJsfVDM 5.^ #^1 &1I2EI ^(1)£J ^Z: N^(Vs)2f HIIH§h= 21 
1 H3££ o& 

25. HI 24tHH! 5^'CHAi , 

715 K^£J 715 ilH(VriM THS^UDI, WI2EI ^£J IHI2EI LH^M ^7S [Di Ulii ^ItHAi £ 

71 T^S-ij /jzi £M= mi a E| Him^f^ 211 ^S^^ 5^ 

26. HI 24^ E^ HI 25* h CHI ^ ' CH M , 

#^1 Q1I2EI ^(M)CHI ojSt^OI BH^I^ 1 E^£J 715 £^£J d^i 17fo^ 31 iS£^ 

^ . 

g7W 27. HI 2^CHI S.'CHA1 . 

^71 L^£J ?I5 k^£J ^21 715 5^71 5|S(1S)tHI ^ ii£^ S7^^ 2!1 ^S£§ 
. 

28. H! 2E^CH! °'CHA1, 
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jEisL M— 

7.171 7!5#. Ei^ HHEICHt a J 2S QH^I#^ 2^1, = 7^71 g£ QHxll# ^ ^ 

HEIII HHi^, yffos "ii^CHc 1 'E^#£S T 1 ^, Oil 2^1 'J(S)^A1 7!£ 
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